A role for the human sperm glycine receptor/Cl(-) channel in the acrosome reaction initiated by recombinant ZP3.
Previously, we have demonstrated an essential role for the neuronal glycine receptor (GlyR) in the acrosome reaction (AR) of mouse and porcine sperm initiated by the egg zona pellucida (ZP). In the present study, we have demonstrated presence of the GlyR in human sperm by immunoprecipitation and Western blot analysis, investigated the potential of a recombinant human ZP3 (rhZP3) preparation as an alternative research tool to solubilized human ZP, and shown that the human sperm GlyR is essential to the human AR initiated by rhZP3. Additionally, we have been able to demonstrate that rhZP3 possesses biological activity, because it is able to rapidly stimulate the AR in capacitated human sperm and its action is blocked by the addition of pertussis toxin. Moreover, spectrofluorometric studies using fura-2-loaded human sperm have shown that rhZP3 triggers a peak-and-plateau rise in intracellular Ca(2+) levels similar to that seen with solubilized mammalian ZP. These results suggest that the actions of rhZP3 and solubilized ZP are elicited via the same signal transduction pathways. Furthermore, incubation of human sperm with an antibody directed against the alpha1 subunit of the human spinal cord GlyR or with 50 nM strychnine caused significant inhibition in the rhZP3-initated AR. Finally, studies using fura-2-loaded human sperm showed that 50 nM strychnine was also able to inhibit the Ca(2+) influx associated with addition of rhZP3. These results further support the view that rhZP3 and the ZP work through the same mechanisms, show that the GlyR is involved in rhZP3-initiated AR, and suggest that the GlyR may also play a role in the early signal transduction cascades associated with ZP-initiated AR in vivo.